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Abstract 
Promoting exercise and promoting fun in sport and 
activity is a common goal of schools. However, children 
and adolescents do not exercise enough, which can 
favor a number of chronic illnesses. Exercise and sports 
often require coordination of visual perception and 
reaction, which is an additional barrier for visually 
impaired (blind and partially sighted) people. Due to 
their highly motivating appeal, games promoting 
physical activity (exertion games) have become 
increasingly popular. Although accessible exertion 
games have been developed, they do not consider the 
different abilities of players. Especially in team sports 
player roles that consider individual abilities can foster 
inclusion. To personalize roles and assign certain 
abilities to players, wearable technology can play an 
important role. In this position paper we present ideas 
how digital objects can be used to design exertion 
games for visually impaired students and we reflect 
how wearable technology can be used for personalized 
player roles.  
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 Introduction 
Promoting exercise and teaching children the fun of 
sport and activity is a clear goal of schools and the 
subject of numerous (political) initiatives. Regular 
physical exercise (in physical education classes and 
sports weeks) can lay the foundation for a more active 
and therefore healthier life. Research has shown that 
“[..] regular physical activity in the primary and 
secondary prevention of several chronic diseases [..]” 
([8] p. 801) and that “physical inactivity is a modifiable 
risk factor for cardio-vascular disease and a widening 
variety of other chronic diseases […] “ ([8] p. 801).  
Although the positive effects of physical activity are 
widely known, show that children and adolescents do 
not exercise sufficiently (cf. [3]). The amount of time 
children and adolescents spend sitting with 
entertainment technology is extraordinarily high 
compared to the amount of physical activity. Moreover 
visually impaired (blind and partially sighted) people 
are even less active than people without visually 
impairments in the same age group [2]. Also the 
expectation of parents, their children could be 
physically active, decreases with the level of visual 
impairment. Similar children’s own expectations to be 
physically active decreases with increases visual 
impairment (cf. [7]). 
Thus strategies to increase physical activity of visually 
impaired students are needed. Using games to promote 
physical activities are especially promising, as play is 
motivating by itself without the need for additional 
incentives (cf. [6]). The combination of physical activity 
with interactive computing technology, so called 
exertion games [5], is particularly  interesting.  
Exertion games for visually impaired people have been 
proposed, for example VI Tennis, VI Bowling and Pet-N-
Punch [4]. Playing the games resulted in an “increase 
in energy expenditure for all the games, but the 
increase could be higher” ([4], p- 169). Thus the 
authors suggest games that use whole body 
movements to increase the physical exercise effect. 
Therefore we propose exertion games for blind and 
visually impaired that integrate playful digital objects 
and wearables to support games that aim for whole 
body movement. Related work suggested balancing 
exertion games by adjusting “the power of each 
player’s avatar”  ([1], p. 3). Following that suggestion 
we propose to design digitally augmented team sports 
with player roles that consider individual abilities of 
players and foster inclusion by using personalization to 
make players (dis)abilities an integral part of the game 
play.  
In this position paper we describe first ideas and 
concepts, how playful objects and wearables can be 
used to augment sports for visually impaired students.  
Digital Playful Objects for Visually impaired 
Students 
We propose intelligent playful objects that can be used 
to augment movement based games. We intentionally 
do not aim to propose one game that is enhanced by 
digital objects, but propose objects that are generic 
usable in multiple games. Thus we describe basic 
features that should be provided by such objects, to 
support multiple game design strategies.  
The objects will consist of sensors to react to the 
environment and actuators to provide feedback to the 
Bomb Disposal Game 
An example game play that 
could be built with the 
proposed playful objects and 
wearables.  
One object acts as a bomb. 
The bomb cannot be moved, 
otherwise it will explode (play 
an explosion sound) and 
certain other objects (tools: a 
cutter and a screwdriver) are 
needed to defuse the bomb.  
The players have to find the 
screwdriver and the cutter 
that are placed in the room 
among other objects (a 
lighter, a fire extinguisher). 
The objects play a distinct 
sound in order to be 
traceable by visually impaired 
students. Students have to 
bring the screwdriver and the 
cutter to the bomb for 
defusing it. When both 
objects have touched the 
bomb a victory sound is 
played. If the wrong tool is 
used the bomb explodes. 
To personalize the game the 
tools can only be used by a 
special player, the bomb 
disposal specialist.   
 player. Keeping the target group of visually impaired 
people in mind, we propose sound and vibration as 
feedback modalities. As sensors we propose RFID / NFC 
reader and accelerometer.  
Sound and vibration feedback could be used to find and 
identify objects (e.g. the “screwdriver” makes a 
characteristic sound) as well for communicating the 
status of the object (e.g. play an explosion sound) or 
the game play (e.g. play an victory sound). Sound has 
the benefit that it makes objects traceable and 
identifiable from a distance. Also more than one player 
can recognize the status of an object. Vibration on the 
other hand has the benefit that it can communicate a 
status only to the one player who holds the object, 
which could be necessary, if the status of an object 
should be a “secret” to the other players.  
RFID / NFC reader and accelerometer are used set the 
objet to a desired state and to identify other objects. 
NFC and RFID allow the object to react if other objects 
are nearby (e.g. set the “bomb” to defuse if the 
screwdriver and the “cutter” are nearby). The 
accelerometer can be used to determine the 
acceleration of the object. For example it could be used 
to set the object to a certain state if moved, or if not 
moved (e.g. make a sound while not moved, so visually 
impaired players can find the object). 
Personalizing Player Roles through  
Wearables 
To personalize the game-play, we propose using 
wearable devices. According to player’s abilities and 
disabilities certain actions can only be done by certain 
players. For example objects can only be moved by 
blind players, to foster including blind players in the 
gameplay. For example to personalize the bomb 
disposal game the “screwdriver” and the “cutter” can 
only be used by the bomb defusing specialist. Moreover 
a possible further personalization could be that all 
players can find the objects, but only blind players can 
move them and have to bring them to the specialist.  
We propose two type of wearables for personalizing 
player roles, “active” and “passive” wearables.  
Active wearables contain sensors and actuators that 
can react to the environment and the player. Such 
wearables should have the same features as a playful 
object (sound, vibration, accelerometer and RFID / NFC 
reader) and could be additionally combined with a heart 
rate sensor. For example the wearables could play a 
sound that identifies the player, e.g. as the bomb 
disposal specialist to allow other players to easily find 
the player. Also active wearables can react to the body 
status of a user. For example they can measure how 
many steps a user can go before playing a sound, in 
the “bomb disposal game” this could be used to allow 
players to only make 5 steps with a tool in hand. 
Afterward the player has to pass the tool to another 
player. Also heartrate could be measured, e.g. the 
wearable plays a sound if the heartrate of a user is 
below a certain threshold. 
Passive wearables are mainly used to identify players 
and player roles.  We propose that players wear RFID 
tags that allow them to be identified by other players 
and objects. Preferably we will use UHF-RFID tags, as 
with certain antennas reading passive tags over a 
distance of 60cm to ~5 meters are possible.  
 Conclusion 
In this position paper we have presented first ideas how 
digital objects and wearables can be used to design 
fully body exertion games for visually impaired 
students.  
By making sports more inclusive and fun for visually 
impaired students, we aim to increase the level of 
activity for this target group, as visually impaired 
people are less active than people without visually 
impairments [2]. This should result in positive impacts 
for the health of visually impaired students as regular 
exercise prevents chronical diseases [8]. Especially we 
proposed the usage of wearable technology to 
personalize player roles (cf. [1]) to integrate the 
different abilities of players in the game design.  This 
should lead to more inclusive exertion games, as 
certain players (e.g. players who are blind) are needed 
in a central role for winning a game play. 
In future work we will build functional prototypes of the 
wearables and playful objects and use those porotypes 
in game design workshops with visually impaired 
students and teachers to co-design inclusive exertion-
games.  
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